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We theoretically investigate quasiparticle interference in superconducting topological insulators
with the nematic order parameter. This order parameter spontaneously breaks the rotational sym-
metry of the crystal. Such rotational symmetry breaking is visible in the quasiparticle interference
picture both in coordinate and momentum spaces. For a small bias voltages quasiparticle interfer-
ence incommensurate with the crystal symmetry and shows nematic behavior. If the bias voltage is
comparable with the value of the order parameter interference picture is similar to the interference
picture of the normal state. Interference patterns are sensitive to the orientation of the nematicity.
We compare our results with the existing experimental data.
I. INTRODUCTION
In recent years, bulk superconductivity in doped topo-
logical insulators, such as AxBi2Se3 (A stands for Nb,
Cu or Sr), attracts significant attention1–18. Measure-
ment of the Knight shift verify the spin-triplet origin of
the superconductivity in these materials19. Contact mea-
surements reveal that this superconductivity show non-
BCS behaviour1,14,20,21. The second critical field has the
two-fold in-plane rotational symmetry that is inconsis-
tent with the three-fold rotational crystal symmetry of
Bi2Se3
17,22. Measurements of the magnetic torque in Nb-
doped Bi2Se3 show two-fold in-plane symmetry as well
7.
This rotational symmetry breaking indicates the emer-
gence of the nematic order with the triplet pairing in the
system23–25.
Theoretical calculations show that nematic supercon-
ducting order with Eu representation that spontaneously
breaks inversion symmetry is possible in topological insu-
lators23. This order parameter is a two-component vec-
tor24,26. The orientation of the vector is associated with
the direction of the nematicity that affects the physi-
cal properties of the system such as anisotropy of the
second critical field25. Experiments show that in dif-
ferent compounds orientation of the nematicity can be
parallel19,20,27 or perpendicular2,5 to the main crystal di-
rection [001] that refers to ∆4x and ∆4y pairings corre-
spondingly28. Moreover, in multiblock samples, different
orientations of the nematicity in different domains are
realized29.
In Bi2Se3 presence of the third order in momentum
anisotropic terms leads to Fermi surface with hexagonal
deformation30. These terms are referred to as hexago-
nal warping31. Such warping has a significant effect on
the properties of the topological insulators32,33 and par-
ticularly on the nematic superconducting state. Namely,
it opens a full gap in the spectrum if nematicity is not
aligned along one of the six main crystal axis24. Gen-
erally speaking, in the presence of hexagonal warping
different orientations of the nematicity becomes non-
equivalent.
One of the direct ways to observe electronic structure
in the experiment is the quasiparticle interference34,35
(QPI) using scanning tunneling microscopy (STM). A
probe of the STM measures the spatial variation of the
local density of states due to the interference of the elec-
trons on the impurities. Fourier transform of the local
density of states contains information about the scatter-
ing vectors that provide us insights about the electronic
structure of the material. In superconductors, QPI has
become a powerful tool for elucidating the nature of the
quasiparticle states in novel superconductors36–44.
In the recent experiment QPI in the Bi2Te3 film placed
on the iron-based superconductor FeTe0.55Se0.45 has been
measured2. Superconductivity is induced in the thin film
of Bi2Te3 via the proximity effect. STM measurements
reveal that at bias voltages exceeding the gap value, QPI
consists of the single hexagon at large momentum. This
interference pattern is similar to the QPI of the normal
state45 of Bi2Te3. For smaller values of the voltage, only
two sides of the hexagon remain in the opposite direc-
tions. This twofold symmetry breaks the rotational sym-
metry of the normal state and arises due to the nematic
superconductivity of the system.
In our work, we theoretically investigate QPI of Bi2Se3
with the nematic superconductivity with Eu symmetry
of the order parameter. We use low energy Hamiltonian
of the bulk states of Bi2Se3 from Ref. 46. We consider
two different orientations of the nematic order parameter
that corresponds to the ∆4x and ∆4y pairings. We cal-
culate QPI in both real and reciprocal spaces due to the
scattering of the impurity using the T-matrix formalism.
We found that QPI shows nematic behavior if the bias
voltage is smaller than the value of the order parameter.
This nematic behaviour is visible for both short-wave and
long-wave scattering vectors. The difference between the
interference patterns for the different orientations of the
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2nematicity is visible for the shortwave scattering. Differ-
ence between different orientations of the nematicity is
prominent in the coordinate space. We compare our re-
sults with the experiment of Bi2Te3/FeTe0.55Se0.45 from
Ref. 2. In order to match our results with the experimen-
tal data we consider low energy model of the normal state
Hamiltonian with only single warping parameter. We
found that both short-wave and long-wave QPI from our
calculations are similar to the experimental data. Also,
we checked that surface Andreev bound states do not
contribute to QPI.
The paper is organized as follows: in Sec. II we de-
scribe topological insulator in normal state and nematic
superconducting state. In Sec. III method of QPI cal-
culation is presented. Results of the QPI calculations
are discussed in Sec. IV. We give a comparison with the
experiment in Sec. V. Discussion of the obtained results
and summarized conclusions are presented in Sec. VI.
II. MODEL
A. Normal state
Low energy Hamiltonian of the bulk states in Bi2Se3 is
described in several papers46,47. Hamiltonian of the bulk
states of the topological insulator is written as
H0(k) = −µ+mσz + v(sxσxky − syσxkx) + vzsxσy +
λ1(k
3
x − 3kxk2y)szσx + λ2(k3y − kyk2x)σx. (1)
Here Pauli matrices sx,y,z acts in spin space and σx,y,z
acts in orbital space. Momentum in (x, y, z) directions
are doentoed as (kx, ky, kz).Fermi velocities in xy plane
and z directions are v and vz, µ is the chemical potential,
λ1 and λ2 defines two different hexagonal warpings. Pa-
rameter m describes the single electron gap between elec-
tron and valence bands. We omit quadratic corrections
to the spectra since they do not bring any new sufficient
physics. In further consideration we neglect dispersion
along z direction since STM is the surface technique and
only the states propagating in (x, y) plane contribute to
the QPI.
B. Superconducting state
We work in a Nambu basis
Ψk = (φk,−isyφ†−k)t, (2)
where φk = (φ↑,1,k, φ↓,1,k, φ↑,2,k, φ↓,2,k)t. Here ↑ (↓)
means up (down) projection of the spin on z-axis, 1, 2
corresponds to the different orbitals and the superscript
t means transposition. In this basis topological insulator
with the nematic superconductivity is described by the
8× 8 BdG Hamiltonian48:
HBdG(k) = H0(k)τz + ∆ˆτx, (3)
where Pauli matrices τx,y,z act in electron-hole space,
∆ˆ = ∆σys · n is the superconducting order parameter.
Here s = (sx, sy) and n = (cosα; sinα) is a real unit vec-
tor that shows direction of the nematicity of the nematic
order parameter within Eu symmetry
23. This order pa-
rameter is a vector ∆ = (∆4x,∆4y). Orientation of this
vector is determined by combination of the strain and
warping terms24. We consider two orientations of the
nematicity α = 0 and α = pi/2 that corresponds to the
pairings ∆4x and ∆4y respectively.
Without warpings λ1 = λ2 = 0, the spectrum of the
Hamiltonian given by Eq. 3 has two nodes. Warping
term λ1 opens the full gap for all nematicity orienta-
tions besides ∆4x
24. If we include another warping λ2
then full gap opens for all orientations of the nematicity
for kz = 0. The full gap for the states propagating in
kz = 0 plane has been measured in tunneling measure-
ments19,20,27. Note, that for 3D Hamiltonian nodes are
present for ∆4x for some kz 6= 024.
III. METHOD
Quasiparticles interfere on the impurities or defects in
the sample. Such interference results in local oscillations
of the quasiparticle density in the real space ρ(r, ω) that
can be measured using STM tip at different biases ω.
Fourier transform of the ρ(r, ω) gives quasiparticle inter-
ference picture in momentum space ρ(q, ω). We consider
point charged impurity with the potential
V (r) = V δ(r), (4)
where V = V0τz. Here V0 is the strength of the impu-
rity potential and V (r) acts in the space of 8-component
Nambu spinors. Note, that charged impurity acts dif-
ferently on electrons and on holes thus we get nontrivial
matrix structure τz of the scatter. For numerical calcu-
lations we take V0 = 20 eV · A˚2 that corresponds to the
typical value of the charged impurity49.
Local density of states is defined by the following equa-
tion
ρ(r, ω) =
1
2
Tr[(1 + τz)G(r, r, ω)], (5)
where factor (1+τz)/2 counts contribution from the elec-
trons to the density of states only and disregards contri-
bution of the holes. After Fourier transform of ρ(r, ω) we
get QPI in momentum space
ρ(q, ω)=
i
2pi
∑
k
Tr[G(k,k−q, ω)−G∗(k,k + q, ω)], (6)
where notation ∗ means complex conjugation. We start
from the Green’s function of the non-perturbed system
G0(k, ω) = (iδ + ω −HBdG(k))−1 . (7)
We calculate Green’s function G(k,k′, ω) through the T-
matrix approach
G(k,k′ω)=G0(k, ω)δk,k′+G0(k, ω)T (ω)G0(k′, ω), (8)
3FIG. 1. QPI in momentum space for nematicity orientation ∆4y is shown on panels a-c for different values of the bias voltages
ω. Panels d-f: constant energy contours at the same voltages. Different scattering channels are marked by circles in panels a, c,
and by arrows in panels d-f. Note, that scattering vectors in panels d-f are twice as long than these vectors in panels a-c.
FIG. 2. QPI in momentum space for nematicity orientation ∆4x is shown on panels a-c for different values of the bias voltages
ω. Panels d-f: constant energy contours at the same voltages. Different scattering channels are marked by circles in panels a, c,
and by arrows in panels d-f. Note, that scattering vectors in panels d-f are twice as long than these vectors in panels a-c.
4where T (ω) is the T-matrix arises due to impurity scat-
tering. For point scatter T-matrix is written exactly as
T (ω) = (1− V
∑
p
G0(p, ω))
−1V. (9)
Integral that is given by Eq. 6 is a convolution. We
can significantly speed up calculation using Fast Fourier
transform in comparison with the direct calculation on a
grid. We find correction to the Green’s function due to
scattering in the real space via convolution theorem
δG(r, r′, ω) = FFT[G0(k, ω)]T (ω)FFT[G0(k, ω)],(10)
where FFT[..] means Fast Fourier Transform. We are
interesting only in correction to the electron density
δρ(r, ω) = 1/2Tr[δG(r, r′, ω)(1 + τz)] that occurs due to
scattering. Then we find correction to the density in the
momentum space as
δρ(q, ω)=
1
2i
(
FFT−1[ρ(r, ω)]−FFT−1∗[ρ(−r, ω)]) .(11)
In context of T-matrix formalism for the quasiparticle
scattering this method was described in details in the
Appendix A of the Ref. 50.
IV. QUASIPARTICLE INTERFERENCE
We calculate QPI in real δρ(r, ω) and momentum
spaces |δρ(q, ω)| at several bias voltages ω. QPI patterns
for the nematicity orientations ∆4x and ∆4y are pre-
sented in Figs. 2a-d and 1a-d correspondingly. QPI pat-
terns are accompanied by constant energy contours that
are placed under the corresponding QPI, see Figs. 1e-
h and 2e-h. In addition, we calculate QPI patterns in
the real space that are presented in Fig. 3. We take
the following dimensionless parameters: chemical poten-
tial51 µ/m = 1.7, warping constants46 λ1m
2/v3 = 0.14,
λ2m
2/v3 = 0.28, order parameter ∆/m = 3 · 10−2 and
quasiparticle broadening δ/m = 10−3. The order pa-
rameter and broadening satisfy the following condition
δ  ∆  µ −m, where the first inequality corresponds
to the clean case and the second one to the weak cou-
pling regime. Values the gap for these parameters are
∆ ≈ 0.2∆ for nematicity direction ∆4y and ∆ ≈ 0.3∆
for nematicity direction ∆4x.
Constant energy plots Eik = ω where Eik is the en-
ergy spectrum of the Hamiltonian consist of two discon-
nected contours. Symmetry of this contours is governed
by time-reversal symmetry. With the increase of the bias
ω contours form a hexagonal structure. At ω & 7/8∆
isoenergy contours consist of two hexagons.
While the bias voltage is lower than the value of the gap
ω < ∆ there is no QPI since there are no quasiparticles
to scatter inside the gap. If the bias voltage is large,
ω & 7/8∆, constant energy contours are almost equal for
different orientations of the nematicity and consist of two
hexagons.
Nematic properties of QPI are visible if the bias volt-
age is larger than the value of the gap but smaller than
the value of the order parameter ∆ < ω < 7/8∆. In this
range of bias energy contour consists of two disconnected
contours. We find that there are four main scattering
channels with wave vectors q1,2,3,4. These scattering vec-
tors are marked by corresponding arrows at the constant
energy contours in Figs. 2e-g and 1e-g. Wave vectors
are also marked by circles in the corresponding figures in
Figs. 2a and 1a. Vectors q1,3 corresponds to intercontour
scattering while vectors q2,4 corresponds to intracontour
scattering.
The density of states concentrates on the tips of the
constant energy contours. Thus, major scattering events
are associated with those tips.
We found that the most prominent long wavevector
scattering occurs at q1 vector. This vector connects the
tip of the contour with its time-reversal partner of an-
other contour. Scattering at this vector generates four
stripes located at the sides of the hexagon. Vector q1
corresponds to the back-scattering. In general, scattering
process between states k and k′ is possible only if corre-
sponding matrix element is non-zero 〈ψkα|Vˆ |ψk′β〉 6= 0.
On the surface of normal topological insulator spectrum
is not degenerate and α = β. In this case back-scattering
k→ −k occurs between time-reversal symmetric points.
For such a pair of states we have 〈ψk|Tˆ |ψk〉 = 0 and
back-scattering is forbidden45,52, where Tˆ = isyK and
K is complex conjugation. Spectrum of the normal state
bulk Hamiltonian given by Eq. 1 is doubly degenerate,
eigenstates φkI and φkII have energy E0k. Now we have
two Kramers pairs and scattering processes between dif-
ferent pairs φkII,I → φ−kI,II are not forbidden. Since
back-scattering is possible the normal phase, it is possi-
ble in the superconducting state.
A significant contribution to QPI occurs due to scat-
tering at q2 vector. This vector connects tips of the same
contour. Scattering at this vector generates two bright
points. At high bias ω ∼ 7/8∆ those dotes transform
into the two stripes that together with q1 reflexes form
a six stripes hexagonal structure.
We found that scattering at q3 vector, which connects
nearby tips of different contours, is suppressed. Short
wave vector scattering is determined by the scattering
vectors q4 and q4′ . The vector q4 corresponds to the
propagation of the states from the tip along the contour.
This process generates two oblique crossed lines at q = 0.
At larger energies, tips merge and additional scattering
channel q4′ occurs. This channel corresponds to the short
wavelength scattering at x direction along the side of
the hexagon. One may find asymmetry between these
stripes, which is generated by nematic asymmetry in the
spectrum.
Now, we focus on the differences between the QPI in
∆4x and ∆4y superconducting phases. The direction of
the gap in k-space is perpendicular to the orientation of
the order parameter. Phase with ∆4x orientation has the
minimal gap along kx = 0, while phase ∆4y has minimal
5FIG. 3. QPI in the real space. Panels a-d shows QPI for nematicity orientation ∆4y at different bias voltages. Panels e-h shows
QPI for nematicity orientation ∆4x at the same bias voltages.
gap along ky = 0. Some distinctions in QPI are gener-
ated by the difference of the gap orientation i.e. by the
difference in the spectrum. Note that the spectrum of the
∆4x phase can not be turned to the spectrum of the ∆4y
phase by rotation. This rotational symmetry is broken
by hexagonal warping terms.
The most prominent difference in QPI between ∆4x
and ∆4y occurs at the shortwave scattering at q4 and
q4′ vectors. As we can see from Figs. 1,2f, scattering at
q4′ vector is possible only at high bias ω ∼ ∆ and only for
the ∆4y orientation of the nematicity. Withal, scattering
at the vector q4 at the high bias ω ∼ ∆ is visible only for
the ∆4x orientation. The next difference is the position
of the peaks at q2 regarding the position of the q4 stripes
at lower biases ω & 5/8∆. Scattering at q4 produces two
crossed stripes. For ∆4x orientation scattering at q2 is
opposite the obtuse angle of the cross q4 while for ∆4y
orientation scattering at q2 is opposite the acute angle
of the cross at q4.
We plot QPI in the real space for two orientations
of the nematicity, see Fig. 3a-d for orientation ∆4y and
Fig. 3e-h for orientation ∆4x. Friedel oscillations spread
along two directions: a vertical stripe that is generated by
q2 scattering and two symmetrical inclined stripes that
are generated by q2 scattering. Note, the angle between
these two stripes is not constant.
For orientation ∆4y at the bias voltages 3∆/8 and
5∆/8, we find the two inclined stripes, which correspond
to intercontour scattering in q1 channel. They become
weak at voltage ω = 7∆/8 while the vertical stripe, as-
sociated with scattering vector q2, arises.
For orientation ∆4x at the voltage 3∆/8, we observe
only the vertical stripe, which corresponds to intracon-
tour scattering at the vector q2. At higher voltages, the
inclined stripes associated with vector q1 arise, while the
vertical one disappear.
V. COMPARISON WITH THE EXPERIMENT
FIG. 4. Panel a): Experimental QPI at bias voltage E =
2.5meV . Panel b): Theoretical QPI of the system with λ1 6= 0
and λ2 = 0 . Panel c): Theoretical QPI of the system with
two nonzero warping terms. At panel c) λ2 > λ1. Orientation
of the nematicity is ∆4y for all cases.
Recently, quasiparticle interference was measured in
the thin film of Bi2Te3 placed on the iron-based super-
conductor FeTe0.55Se0.45 substrate
2. The superconduc-
tivity was induced in the Bi2Te3 via proximity effect. The
experimental QPI shows substrate induces a full-gap to
6FIG. 5. Four top panels a)-d) shows QPI patterns at different bias voltages ω for system with only one warping λ1. Four
bottom panels e)-h) shows experimental results form the Ref. 2 for ∆4y orientation of the nematicity.
the Bi2Te3 states with a magnitude between 0.5meV and
1meV. We show this experimental QPI in Fig. 5e-h. At
the bias voltage equal to 1meV long wave vector reflexes
appear, see Fig. 5e. These reflexes form two flat sym-
metrical stripes which are placed opposite to each other.
Comparing the orientation of the measured QPI with the
crystalline axis, authors of the experimental article find
they observe nematic superconductivity with ∆4y orien-
tation.
It is questionable whether our Hamiltonian cor-
rectly describes properties of Bi2Te3/FeTe0.55Se0.45 het-
erostructure. Material FeTe0.55Se0.45 has a different sym-
metry group from the Bi2Se3, so we expect a different
form a superconducting order parameter for such a struc-
ture. Nevertheless, we can use our model to get the best
fit for the experimental data. The first fitting ‘param-
eter’ is the orientation of a QPI at high bias voltage.
This orientation reproduces orientation of the isoenergy
contour and depends on warping λ2/λ1 ratio. In our pre-
vious calculations we take this ratio equal to 2 taking it
from DFT parameters. Such a choice gives a different
from the experimental one orientation of the QPI. To fit
theory to the experiment we set λ2 = 0, keeping λ1 6= 0.
Also, we make a small change to the another warping
λ1m
2
v3 = 0.17, and chemical potential µ/m = 2.0. As we
can see from Fig. 4 those new parameters give better fit
for large bias ω ∼ ∆.
We plot QPI patterns with new parameters at differ-
ent bias voltages. Our results are shown in Fig. 5a-d.
We add experimental QPI patterns from Ref. 2 to com-
pare with our theoretical results, see Fig. 5e-h. Based on
our theory we provide mapping in bias between theory
and experiment. In our model, the full gap is slightly
smaller than 3/8∆. We take the smallest bias voltage as
3/8∆. Other voltages were taken to form the sequence
1 : 1.25 : 1.5 : 2, as it was made in the experiment. In the
experimental figures, the orientation of the axes is shown
in Fig. 5h. Experimental axes are rotated by the angle
60◦ anticlockwise in comparison with the axes we use in
computations.
At the lowest bias voltage experimental and theoretical
patterns have only two flat long wave vector reflexes that
correspond to q1 vector, see Figs. 5a,e. The same two
reflexes dominate in Figs. 5b,f. In Fig. 5d other four
sides of the hexagon appear. In Fig. 5d, QPI forms a
perfect hexagon.
The experimental pattern has a well-noticeable six-
pointed star in its center in all voltages besides the high-
est one, see Fig. 5e,f,g. Theoretical calculations pre-
dict a similar symmetrical star, except the lowest bias
ω = 3∆/8. This star corresponds to the scattering vec-
tors q4 and q
′
4. Note, that for the new parameters q
′
4
corresponds to the scattering across y direction.
In contrast with the experimental picture, the theo-
retical has a strong reflex, associated with scattering q2,
described in Sec. IV This reflex disappears at the higher
voltages, see Fig. 5d,h. This indicates that induced su-
perconductivity in Bi2Te3/FeTe0.55Se0.45 cannot be fully
described by the native superconductivity in Bi2Te3 with
the Eu symmetry.
VI. DISCUSSION
Without warpings λ1 = λ2 = 0, QPI for different ori-
entations of the nematicity can be obtained by the rota-
tion at the relative angle of the nematicity α. The pres-
ence of the warping breaks infinite rotational symmetry
of the Hamiltonian of the normal state H0 down to three-
fold symmetry31 C3v. This symmetry is incommensurate
with the two-fold symmetry of the nematic order param-
eter. So, QPI images for the different orientations of the
7nematicity are different in presence of warping. These
differences are visible in both coordinate and momentum
spaces.
Previously, only one warping λ1 has been considered in
the context of the nematic superconductivity24. Another
warping λ2 is equally important for the properties of the
nematic superconductivity. Such a term determine the
orientation of the Fermi surface for a normal state. If
nematicity arises in the system
In addition, we compute QPI patterns for λ2 = 0. In
this case, we get QPI at high bias voltages similar to
the experiment on the Bi2Te3/FeTe0.55Se0.45 heterostruc-
ture2. In the nematic superconductors, nematicity man-
ifests itself through the nematicity of the spectrum. So,
we can expect, that some features of the QPI will be the
same for different types of nematic superconductivity for
the same material. We can see from Fig. 5, that q1,
q4 and q4′ scatterings are similar for both experimental
and theoretical pictures. Such a similarity arises from the
similarity of the energy spectrum of our Hamiltonian and
experimental system. However, QPI depends not only on
the properties of the energy spectra but also on the tran-
sition rate between the incident and scattered wavefunc-
tions 〈ψk|V |ψk+q〉. These matrix elements generate selec-
tive rules for the possible scattering vectors. The absence
of the q2 vector in the experimental pictures implies that
this scattering is forbidden by the selective rules. In the
experiment, superconductivity is induced into the thin
film from the bulk superconductor FeTe0.55Se0.45. Thus,
induced superconductivity can have a different symmetry
from the possible symmetries of the spontaneous super-
conductivity. These differences between the symmetries
of the induced and spontaneous superconductivity may
lead to different spin selective rules. We can conclude,
that absence of the q2 scattering in the experimental pic-
ture is a fingerprint that superconductivity induced from
FeTe has a different symmetry from the Eu symmetry of
the spontaneous nematic superconductivity.
Previously, QPI in nematic superconductors has been
studied in Ref. 53. Study was performed for the 2D tri-
angular tight-binding Hamiltonian. Obtained QPI differs
significantly from our predictions and from the experi-
mental results for Bi2Te3/FeTe0.55Se0.45 heterostructure.
Surface Andreev bound states can also contribute to
the QPI along with the quasiparticle bulk states. Re-
cent experimental studies have not found such surface
states54,55 while theoretical calculations predict surface
Andreev bound states in superconducting topological in-
sulators48,56,57. Effective Hamiltonian of the surface An-
dreev bound states have been obtained in Refs. 48 and
56. It appeared that these states are Majorana fermions.
We checked that the matrix element that corresponds to
the scattering of the surface states of the charged im-
purity vanishes 〈φi|V0τz|φj〉 = 0, where φi corresponds
to the Majorana surface states. Thus, surface Andreev
bound states have no contribution to the QPI in case of
the scalar impurities.
In conclusion, we investigated details of QPI on the
surface of the nematic superconductor induced by sur-
face point-like scatter. Nematic behaviour of the QPI is
visible if bias voltage is larger than the gap in the spec-
trum ∆¯ but smaller than the value of the order parameter
∆¯ < ω < ∆. We showed that different orientations of the
nematicity produce different QPI both in momentum and
real spaces. We calculated QPI for a model with single
warping λ2 = 0 to match our results with the experimen-
tal QPI for Bi2Te3/FeTe0.55Se0.45 heterostructure. We
found that long-wave and short-wave QPI pictures are
similar. We pointed out that this similarity arises from
the similarities of the spectra for the experimental struc-
ture and theoretical Hamiltonian. Absence of one of the
scattering vectors in the experiment we attributed to the
different symmetry of the experimental order parameter
from the theoretical one.
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